Silver nanoparticles integrated with a magnetic matrix such as Fe 3 O 4 to form AgFe 3 O 4 nanocomposites show some advantages in their applications as an antibacterial agent and heterogeneous catalyst. This material can be synthesized by a combination of electrochemical and reduction methods supported by ultrasonic route. The purposes of this study are to synthesize the nanocomposites by reduction method and to study the effect of synthesis parameters on the structural and magnetic properties of the generated nanocomposites. This research consisted of three main stages. The first step was the electrochemical synthesis of magnetite nanoparticles using electro-oxidation of iron in water. There was an optimum concentration of NaOH at pH (11) and mole ratio of AgNO 3 to glucose (1 : 8) in the synthesis process producing the composite with the highest crystallinity.
Introduction
Composite is a combination of two or more materials to improve certain specific properties. The nanocomposite is a composite in nanometer dimensions. Nanocomposite has physical, chemical and mechanical properties which are better than the similar materials in macro scale [1] . The states of the nanocomposites in their applications can be colloids, powders, fibers, membranes or films. One of the nanocomposites is a composite between silver and magnetite, Ag-Fe 3 O 4 , which has many benefits, e.g. as a catalyst and an antibacterial [2] [3] . The applications of Ag-Fe 3 O 4 nanocomposite as an antibacterial agent related to the activity of silver that affect the metabolisms of cells and inhibit cell's growth. Silver penetrates into the cell membrane and potent to prevent the synthesis of protein to further and ultimately lead the cell to die [4] . Due to the mentioned properties, the nanocomposite can be applied as an antibacterial in water treatment [5] .
The methods for Ag-Fe 3 O 4 nanocomposite synthesis include reduction method, sonochemical, solvothermal, sol-gel, and co-precipitation methods [6] . The synthesis of the composite in this study based on reduction method, started from the synthesis of Fe 3 O 4 nanoparticles by electro-oxidation of iron in water [7] , and then followed by synthesis of the Ag-Fe 3 O 4 composite using a combination of adsorption and reduction processes. The adsorption of Ag + ion on the surface of magnetite was assisted by ultrasonic. Ultrasonic waves will make the agglomeration of magnetite rupture so that the size of the magnetite decreases and it creates greater surface area. A larger surface area of magnetite enhances its adsorption capacity. After the adsorption process, a reduction using sugar as a reducing agent and sodium hydroxide as an accelerator was conducted. Factors suspected to affect the characters of the resulting nanocomposite are the pH of the system and the mole ratio of AgNO 3 to glucose. The purposes of this study was to synthesize the nanocomposite by using reduction method and study the effect of AgNO 3 mole ratio to glucose and the concentration of NaOH or the pH system to the character of Ag-Fe 3 O 4 nanocomposite.
Experimental method
This research consisted of three main stages. The first step was the electrochemical synthesis of magnetite nanoparticles i.e. electro-oxidation of iron in water under DC 70V. The iron resulted via electroplating process using 
Results and Discussion
The synthesis of Ag-Fe 3 O 4 nanocomposite assisted by ultrasonic was conducted by dissolution of silver nitrate in demineralized water, so AgNO 3 dissociates into Ag + and NO 3 - , and then they were mixed with Fe 3 O 4 and subsequently sonicated at room temperature. Glucose was used as a reducing agent to change silver (1) to silver (0). NaOH was added to the system for being the accelerator in the reduction process. The reaction equation of such process is described in the following equations. Theoretically, as shown in equation (2), the concentration of NaOH and the mole ratio between AgNO 3 and Fe 3 O 4 will affect the process. The statement is confirmed by the results of the product's characterization. Figure. 1 o . This diffraction data proved that a high purity of Ag-Fe 3 O 4 has been successfully prepared. This conclusion was also supported by the corresponding magnetization curve that was produced by VSM analysis as shown in Figure. 2. As described in Figure 2 , the non-magnetic material of silver that was coated at magnetite's surface reduced the magnetization saturation (M s ) of the particles. The same result was found by Jiang [2] . The SEM image of the particles is presented in Figure 3 . After quantitative analysis, it can be seen that the average size of the particles is about 42.1 nm. The presence of silver on the surface of the magnetite particles improved its crystallinity. The XRD patterns presented in Figure. 4 shows the highest intensity of the samples at 0.04 M concentration of NaOH that corresponds to pH = 11. Such pH is the optimal pH of the synthesis process. The crystallinity initially increased along with the increasing concentration of NaOH, until the optimum condition was reached, but an addition of a higher concentration of NaOH decreased the crystallinity. At a higher concentration of NaOH, the excess OH -prevented the reduction of silver ions. As shown in Figure 5 , in the synthesis of Ag-Fe 3 O 4 with a variation of mole ratio of AgNO 3 to glucose, the highest intensity was obtained at the mole ratio of 1: 8 as shown in Figure 5 . However, NaOH had the more reductant inhibition performance as an accelerator. 
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